ransient left ventricular dysfunction with chest symptoms and electrocardiographic (ECG) changes mimicking those of acute myocardial infarction are known as takotsubo cardiomyopathy. [1] [2] [3] Although the pathogenesis of takotsubo cardiomyopathy remains unclear, physical or emotional stress is common and elevation of plasma catecholamines suggests that sympathetic stimulation plays a central role. When medical support is provided promptly, the long-term prognosis of takotsubo cardiomyopathy is generally good with full recovery of left ventricular contraction. Patients with takotsubo cardiomyopathy generally show T-wave inversion and QT-prolongation during the early phase, and these ECG changes typically normalize within several weeks with improvement of left ventricular wall motion. [1] [2] [3] The arrhythmias associated with takotusbo cardiomyopathy include atrioventricular (AV) block, sinus bradycardia, paroxysmal atrial fibrillation, ventricular tachycardia and ventricular fibrillation. [2] [3] [4] [5] [6] [7] [8] [9] Here, we describe a case of takotsubo cardiomyopathy demonstrating persistent complete AV block after improvement of left ventricular wall motion that needed the implantation of a pacemaker.
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Case Report
An 82-year-old woman with no history of cardiac disease or hypertension presented to the emergency department due to repeated episodes of syncope with incontinence. She had been stressed for about 2 weeks and could not sleep well because she was caring for her grandchildren who had been injured in a traffic accident. The patient had taken care of her grandchildren over the night before admission and complained of fatigue but denied chest pain. There was no family history of heart disease or sudden death. She had no history of arrhythmia or prior syncope. On admission her blood pressure was 110/72 mmHg, the pulse was 38 beats/min and body temperature was 35.6ºC. Her consciousness was clear, and a neurological examination revealed no neurological deficits. She had a repeated syncope lasting for about 10 s presenting torsades de pointes on monitoring ECG in the emergency department. The 12 leads ECG on admission showed complete AV block, diffuse T-wave inversions in leads I, aVL, V2-6 and prolonged QTc interval of 630 ms (Figure 1) . Chest X-ray showed mild cardiomegaly and no pulmonary congestion. The laboratory data on admission are shown in Table 1 . The serum level of creatine kinase was normal, but the rapid cardiac Troponin T assay was positive. Serum electrolytes, plasma norepinephrine and adrenaline levels were within the normal range. An elevated plasma level of brain natriuretic peptide suggested cardiac dysfunction. Echocardiography revealed akinesis in the left ventricular apical wall and no pericardial effusion. A temporary transvenous pacemaker was inserted due to complete AV block and to prevent the recurrence of torsade de pointes. Urgent coronary angiography was carried out and showed no significant coronary stenosis or vascular obstruction. Left ventriculography revealed marked akinesis of the apical left ventricle with hyperkinesis of the basal segments, representative of takotsubo cardiomyopathy (Figure 2A absence of a complementary ventricular beat for prolonged duration and lack of improvement of AV conduction by administration of atropin suggested that the level of conduction block might be intra-His rather than atrio-His. Thallium-201 myocardial scintigraphy at rest showed a perfusion defect over the entire apex. No recurrence of torsade de pointes was found after ventricular pacing. Intravenous lidocaine was administered for 3 days as an antiarrhythmic drug without oral replacement. Worsening heart failure symptoms were not found without the use of diuretics and intravenous infusion of dopamine or dobutamine. Echocardiography showed an improvement in the abnormal left ventricular wall motion. We expected the improvement of complete AV block in this patient; however, the complete AV block persisted and a VDD-type permanent pacemaker was implanted on day 18. On day 27, coronary angiography did not show coronary stenosis, and spasms could not be induced by provocation with ergonovine. On the left ventriculography, the wall motion improved with slight hypokinesis in the apical segment and left ventricular ejection fraction improved to 56% ( Figure 2B ). Thallium-201 myocardial scintigraphy showed recovery with a slight decrease in the perfusion of the apex. Approximately 5 weeks after admission, the patient was asymptomatic, and was discharged in ambulatory condition. A pacemaker check at 3 months identified a persistent complete AV block. QTc interval had improved to 424 ms on 12 leads ECG. The plasma level of brain natriuretic peptide had decreased to 41.7 pg/ml, and slight hypokinesis in the apical segment was still found on echocardiography at 3 months.
Discussion Arrhythmias Associated With Takotusbo Cardiomyopathy
We diagnosed this patient with takotsubo cardiomyopathy according to the Takotsubo Cardiomyopathy Study Group's guidelines. 1 This patient exhibited torsades de pointes associated with a long QT interval and complete AV block. Takotsubo cardiomyopathy could be associated with these fatal arrhythmias and could occur in a proarrhythmic state. [2] [3] [4] [5] [6] [7] [8] [9] AV block complicates takotsubo cardiomyopathy in 5% of patients. 2 Several cases have been reported in which takotsubo cardiomyopathy presented an advanced AV block. [4] [5] [6] One case demonstrated a 2:1 intra-His block with delayed recovery of wall motion, and a VDD permanent pacemaker was implanted, although at 2-year follow-up AV conduction had completely normalized. 4 Another case presented a complete AV block lasting for 2 days and received temporary pacing. 5 The specific damaged level of AV conduction in takotsubo cardiomyopathy is not known. Because the damaged segment is the apical ventricle and away from the atrium and bundle of His, an atrio-His block and intra-His block might rarely occur in takotsubo cardiomyopathy. The prevalence of takotsubo cardiomyopathy tends to increase in elderly women. In these patients, AV conduction may be damaged by aging. [1] [2] [3] There was also a possibility that the physical or emotional stress of complete AV block might induce takotsubo cardiomyopathy. Several cases have been reported in which takotsubo cardiomyopathy occurred few days after pace-maker implantation due to complete AV block. 10 In this case, it might be difficult to judge the primary cause, takotsubo cardiomyopathy or complete AV block. There is also a possibility that viral or idiopathic myocarditis may cause complete AV block and left ventricular wall motion abnormality. The best method for the management of the advanced AV block associated with takotusbo cardiomyopathy remains unclear. There is no information about how long an advanced AV block can last and whether an advanced AV block is transient or persistent. In spite of improvement of left ventricular wall motion abnormality, AV conduction did not recover and a permanent pacemaker implantation was needed in this patient. However, the reason why the complete AV block persisted even after improvement of left ventricular wall motion abnormality is unclear. This case suggests that complete AV block without left ventricular wall motion abnormality might be caused by takotsubo cardiomyopathy.
Ventricular tachycardia and fibrillation complicate this disease in 9% of patients. 2 Management of the ventricular tachycardia and fibrillation associated with takotusbo cardiomyopathy also remains unclear. Ventricular pacing might be effective in preventing the recurrence of torsades de pointes in this patient. Recurrence of ventricular tachycardia and fibrillation is rare after improvement of ventricular wall motion and prolonged QT interval without specific management. Intravenous β-blockers, lidocaine and magnesium sulphate, and implantation of implantable cardioverter defibrillator were reported to prevent the recurrence of these arrhythmias. [3] [4] [5] [6] [7] [8] [9] This case shows that patients with takotsubo cardiomyopathy may demonstrate a persistent complete AV block that may require the implantation of a pacemaker. Further study of the appropriate management of fatal arrhythmia associated with takotsubo cardiomyopathy is warranted.
